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(54) WELDING METHOD FOR STEEL PRODUCTS WHOSE COMPOSITIONS ARE 
DIFFERENT FROM EACH OTHER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To weld a ferritic steel 
and an austenitic steel with each other by 
interposing an intermediate material whose 
compositions of both end parts are similar to a 
composition of respective steel products between 
two kinds of steel products whose compositions are 
different from each other, and welding the 
intermediate material and two kinds of steel 
materials. 

SOLUTION: An intermediate material 13 is 
manufactured beforehand. The intermediate 
material 13 is manufactured by powder metallurgy 
by changing a component step by step so that a 
composition of a parts for welding two kinds of steel 
products 11, 12 (a ferritic steel pipe and an austenitic steel pipe) are similar to a 
composition of respective steel products. A manufactured intermediate material 13 is 
interposed between the ferritic steel pipe 1 1 and the austenitic steel pipe 12, and it is 
welded with two kinds of steel products 11, 12. In this case, in both end parts of the 
intermediate material 13, the ferritic end part and welded with the ferritic steel pipe 11, and 
an austenitic end part is welded with the austenitic steel pipe 12. 




/ 



[Claim(s)] 

[Claim 1]A welding process of steel materials in which presentations characterized by 
what a presentation of both ends makes intermediate assemblies (13) approximated to a 
presentation of each steel materials intervene, and welds these intermediate assemblies 
and two sorts of steel materials for, respectively among two sorts of steel materials (11, 
12) in which presentations differ differ. 

[Claim 2]A welding process of steel materials in which the presentations according to 
claim 1 characterized by what an ingredient is changed gradually and manufactured for 
with powder-metallurgy processing so that a presentation of both ends may 
approximate said intermediate assemblies (13) to a presentation of each steel materials 
differ. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the welding process of the steel 

materials in which presentations differ. 

[0002] 

[Description of the Prior Art]For example, when welding the steel materials of each 
other in which presentations differ by arc welding, TIG arc welding, etc., welding both 
directly is widely performed by usually using the material near low-grade side steel 
materials for a welding material. 

[0003] However, when steel materials which a presentation is large and are different, 
for example, the ferrite series steel materials whose Cr content is very low, and 
austenitic steel materials with a high Cr content are welded directly. Since both 
coefficients of thermal expansion differ greatly, heat stress remains to a weld zone, or 
heat stress occurs according to thermal expansion difference during the use under 
hot environments, a weld zone is cracked by repeated use, and the problem which 
results in a fracture etc. arises. 
[0004] 

[Problem(s) to be Solved by the Invention]In order to solve this problem, by the 
"joining method of the pipe of a different strand" of JP,54~31210,B, the method of 
welding via the shell 2 contained so that a specific component may become a middle 
presentation is indicated so that it may illustrate to drawing 3 . In the 1st example of 
drawing 3 (A), this method carries out butt welding of the shell terminal areas 7 and 8 
to the shells 1 and 3 from which a presentation differs beforehand, and ranks second 
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to them, The shell 2 is pinched in the meantime, friction welding of the planes of 
composition 4 and 4 is carried out simultaneously, in the 2nd example of drawing 3 (B), 
the shell 2 is pinched directly, without using the shell terminal areas 7 and 8, and 
friction welding of the planes of composition 4 and 4 is carried out simultaneously. 
[0005]However, in the joining method of JP,54-31210,B mentioned above, friction 
welding needed to perform the capping pass. This friction welding is the method of 
welding with the frictional heat which is made to carry out the high velocity revolution 
of the member of one side or both, and is generated in the meantime. Therefore, in 
order to have applied this welding process, the large-sized and special equipment for 
** friction welding was needed, ** at least one side was limited to the cylindrical 
shape member (for example, tubing material), and there was a problem of ** which 
cannot be welded directly by arc welding, TIG arc welding, etc. in ** construction site 
etc. 

[0006]This invention is originated in order to fill this request. That is, the purpose of 
this invention is to provide the welding process which can weld directly steel materials 
which a presentation is large and are different, for example, ferrite series steel 
materials and austenitic steel materials, in a construction site etc. without using 
special appliances. Another purpose of this invention is to provide a welding process 
applicable also to steel materials other than a tubing material. 



[Means for Solving the Problem]According to this invention, a welding process of steel 
materials in which presentations characterized by what a presentation of both ends 
makes intermediate assemblies (13) approximated to a presentation of each steel 
materials intervene, and welds these intermediate assemblies and two sorts of steel 
materials for, respectively among two sorts of steel materials (11, 12) in which 
presentations differ differ is provided. According to the desirable embodiment of this 
invention, an ingredient is changed gradually and manufactured with 
powder-metallurgy processing so that a presentation of both ends may approximate 
said intermediate assemblies (13) to a presentation of each steel materials. 
[0Q08]According to the welding process of the above and this invention, ferrite series 
steel and austenitic steel are welded, for example via intermediate assemblies (13) to 
which a ferrite series ingredient and an austenitic ingredient were changed gradually. 
These intermediate assemblies 13 can be easily manufactured with 
powder-metallurgy processing, such as HIP. Since a presentation of both ends (weld 
zone) of intermediate assemblies (13) resembles a presentation of each steel 
materials (for example, ferrite series steel and austenitic steel) according to this 
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welding process, It may be sufficient as a welding process of each steel materials and 
intermediate assemblies with the former that it is the same (for example, arc welding, 
TIG arc welding, etc.), for example, it can be directly welded in a construction site etc. 
using a ferrite series and austenitic welding materials, moreover — since each weld 
zone has same coefficient of thermal expansion or it approximates it, heat stress 
hardly occurs in a weld zone — and the bottom of hot environments — since heat 
stress hardly occurs according to thermal expansion difference even if it uses it, there 
is no fear of damage. Since an ingredient of intermediate assemblies (13) is changing 
gradually, heat stress generated inside intermediate assemblies also becomes very 
low. Since intermediate assemblies are manufactured with powder-metallurgy 
processing, such as HIP, and a capping pass is directly welded, for example by arc 
welding, TIG arc welding, etc., it is not limited to a cylindrical shape member (for 
example, tubing material), but can apply also to steel materials, such as a plate, as it is. 



[Embodiment of the Invention]Hereafter, the desirable embodiment of this invention is 
described with reference to drawings. Drawing 1 is a mimetic diagram of the welding 
process by this invention, and drawing 2 is a mimetic diagram of intermediate 
assemblies. Hereafter, the case where a ferrite series steel pipe and an austenitic 
steel pipe are welded is explained as two sorts of steel materials 11 and 12 in which 
presentations differ This invention is not limited to welding of this ferrite series and 
austenite, but can be widely applied to two sorts of steel materials in which 
presentations differ. In this embodiment, although welding of pipes is explained, this 
invention is not limited to welding of a pipe, for example, can be applied to junction of 
boards, and the other appearance. 

[0010]In order to enforce the welding process of this invention, the intermediate 
assemblies 13 are manufactured beforehand. These intermediate assemblies 13 
change an ingredient gradually, and are manufactured with powder-metallurgy 
processing so that the presentation of two sorts of steel materials 1 1 and 1 2 (a ferrite 
series steel pipe and an austenitic steel pipe) and the portion (only henceforth both 
ends) to weld may resemble the presentation of each steel materials. 
[0011]For example, in joining the pipes of the diameter of the same. The intermediate 
assemblies 13 are made into the short pipe shape of a cylindrical shape, the end part 
is considered as the same presentation (a Cr content is dramatically low) as a ferrite 
series steel pipe, the other end is considered as the same presentation (a Cr content 
is high) as an austenitic steel pipe, and the omitted portion is made the middle 
presentation of a ferrite series and austenite. Change of this presentation is good for 
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an inclined slope to make it change continuously so that it may illustrate to drawing 2 
preferably, but it may be changed to step form at least more than a three-stage. 
These intermediate assemblies 13 can be easily manufactured with 
powder-metallurgy processing, such as HIP. 

[0012]Next, between the ferrite series steel pipe 11 and the austenitic steel pipe 12, 
the manufactured intermediate assemblies 13 (short pipe) are made to intervene, and 
the intermediate assemblies 13 and two sorts of steel materials 1 1 and 12 are welded, 
respectively. In this case, a ferrite series end is welded to the ferrite series steel pipe 
11, and, of course, an austenitic end is welded for the both ends of the intermediate 
assemblies 1 3 to the austenitic steel pipe 1 2. Since this welding turns into welding of a 
steel pipe of the same kind, it may be sufficient as a welding process with the former 
that it is the same (for example, arc welding, TIG arc welding, etc.), for example, it can 
be directly welded in a construction site etc. using a ferrite series and austenitic 
welding materials. 

[0013]Of course, it can change variously in the range which this invention is not 
limited to the embodiment mentioned above, and does not deviate from the gist of this 
invention. 



[Effect of the Invention]Since the presentation of the both ends (weld zone) of 
intermediate assemblies (13) resembles the presentation of each steel materials (for 
example, ferrite series steel and austenitic steel) according to the welding process of 
this invention as mentioned above, It may be sufficient as the welding process of each 
steel materials and intermediate assemblies with the former that it is the same (for 
example, arc welding, TIG arc welding, etc.), for example, it can be directly welded in a 
construction site etc. using a ferrite series and austenitic welding materials, moreover 
— since each weld zone has the same coefficient of thermal expansion or it 
approximates it, heat stress hardly occurs in a weld zone — and the bottom of hot 
environments — since heat stress hardly occurs according to thermal expansion 
difference even if it uses it, there is no fear of damage. Since the ingredient of 
intermediate assemblies (13) is changing gradually, the heat stress generated inside 
intermediate assemblies also becomes very low. Since intermediate assemblies are 
manufactured with powder-metallurgy processing, such as HIP, and a capping pass is 
directly welded, for example by arc welding, TIG arc welding, etc., it is not limited to a 
cylindrical shape member (for example, tubing material), but can apply also to steel 
materials, such as a plate, as it is. 

[0015]Therefore, the welding process of the steel materials in which the presentations 
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of this invention differ has the effect which can weld directly steel materials which a 
presentation is large and are different for example, ferrite series steel materials and 
austenitic steel materials, in a construction site etc., and can apply them also to steel 
materials other than a tubing material without using special appliances and which was 
excellent in **. 

[Brief Description of the Drawings] 

[Drawing li lt is a mimetic diagram of the welding process by this invention. 
[Drawing 21 It is a mimetic diagram of intermediate assemblies. 

[Drawing 31 It is an explanatory view of the conventional dissimilar-metal-welding 
method. 

[Description of Notations] 
1, 2, and 3 Shell 

4 Plane of composition (friction welding side) 

7 and 8 Shell terminal area 

11 and 12 Steel materials 

13 Intermediate assemblies 

DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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